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1. 



A p^cess for bleaching sute«^,y „g„to.4,, ^ ^.^ ^ 

bleachng process or muW-stage reductive bleaching pn»,ess; comprising 

S «""^""8^''-bs.antiallyUgnin-free pulp or paper wifl, an aqueous «i„cava 

bleach,ng solution comprising hydroxymethane sulfinic acid during a reducdve bleaching stage 
for sufficen. amount of time at leas, partially to bleach said substanttally ligmn-tree pulp or 
paper. ^ ^ 



10 2. 



The process of claim 1 wherein said substantially lignin-free pulp i; 



- IS recycled waste 
paper. 



3^ The process of claim I wherem the amount of hyd^xymethane sulflmc acid is from 
^ about 0. 1 to about 40 pounds per ton (dry weight) of pulp or paper being treated. 

4. The process of claim 1 wherein at least one second teductive bleaching agent 
simultaneously contacts the substantially lignin-free pulp or paper. 

5^ ^^■'"'^^'"''■'^^"■'-i-he second reductive bleaching agent is selected fern 
U.e gtoup consisting of sodium hyd,.sulflte. fonnamidine suUimc acid »d mixtures thereof 

6. The process of claim 4 wherein flte weight ratio of hydtoxymethane sulfinic acid to the 
second reductive bleach is from about 1 :20 to about 20: 1 . 

lu, oh' 7;1°'"^" ' "-o™' of-""" ""uctive bleaching agent is flom 

about 0. 1 to about 40 pounds per ton (dry weight) of pulp or paper being t^ed. 

8. The process of claim 1 wherein additionally at least one bleaching initiator is added to 
the aqueous solution of hydroxymethane sulfinic acid. 

9. Th=P'— f claim 8 wherein said bleaching initiator is selected trom the group 
consistmg of one or more sugars, alum and mixtures thei«,t 
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1 0. The process of claim 8 wherein the weight ratio of said bleaching initiator is from about 
0.1 pound/ton of pulp to about 40 pounds/ton. 

1 1 . The process of claim 1 wherein the aqueous reductive bleaching solution comprising 
hydroxymethane sulfinic acid is employed in at least one stage of multi-stage bleaching 
process. 

12. The process of claim 1 wherein the hydroxysulfinic acid employed is a sodium salt. 

13. The process of claim 1 wherein the contacting occurs at a temperature from about 50®C 
to 1 lO^C for about 15 minutes to about 360 minutes. 

14. An aqueous reductive bleach solution comprising hydroxymethane sulfinic acid with at 
least one bleaching initiator. 

15. The aqueous reductive bleach solution of claim 14 wherein the bleaching initiator is 
selected from the group consisting of one or more sugars, alum and mixtures thereof. 

16. The aqueous reductive bleach solution of claim 14 wherein the weight ratio of 
hydroxymethane sulfinic acid to the at least one bleaching initiator is from about 1:20 to about 
20:1. 

1 7. The aqueous reductive bleach solution of claim 14 additionally containing at least one 
second reductive bleaching agent. 

18. The aqueous reductive bleach solution of claim 17 wherein the second reductive 
bleaching agent is selected from the group consisting of sodium hydrosulfite, and formamidine 
sulfinic acid and mixtures thereof wherein the weight ratio of hydroxymethane sulfinic acid to 
the second reductive bleaching agent is from about 1:20 to about 20:1. 
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